physicians are permitted to prescribe all medications, "preferred" medications do not require PA when the pharmacy claim is submitted.
In the late 1990's, behavioral health medications were largely excluded from PDLs and managed care initiatives implemented by state Medicaid fee-for-service programs out of concern for the "vulnerability" of the beneficiaries taking these medications. 6 This exclusion from managed care and care management initiatives occurred at a time when spending on behavioral health medications represented approximately 20% of all Medicaid drug expenditures. 7 Increased utilization is likely a result of several factors; newer medications may have fewer side effects, and there has been a decrease in the stigmatization of individuals taking behavioral medications. In addition, antidepressants, antipsychotics, and anxiolytics are increasingly being prescribed for off-label uses. 8 American pharmaceutical manufacturers are developing at least 300 new medications designed to treat the nearly 60 million Americans suffering from behavioral disorders. 9 Although the development of so many new medications to treat behavioral disorders is promising, states must still ensure that behavioral health programs are meeting the needs of their beneficiaries in a fiscally responsible manner.
The State of Vermont's Medicaid program is managed by the Office of Vermont Health Access (OVHA), and OVHA programs cover approximately 175,000 beneficiaries. In early 2000, government officials in Vermont were under constant pressure to control increasing drug expenditures without reducing services. 10 In 2002, the General Assembly adopted legislation authorizing a prescription drug cost containment program that included the implementation of a PDL and a PA program for nonpreferred drugs. [11] [12] A number of constituent groups in the mental health advocacy community, including caregivers and physicians, supported an exemption from PA for behavioral health medications in the PDL. 13 In response to their concerns, the Vermont legislature exempted beneficiaries identified as having "severe and persistent mental illness" (SPMI) from PA for any medication being used to treat their behavioral health illness regardless of the positioning of the medication on the PDL.
14 The SPMI designation was defined in 2002 by the following criteria: 14 • Patient diagnosed with schizophrenia or bipolar disorder.
• Patient diagnosed with an International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis code for mental health or substance abuse (including major depression, 290.00 -319.00) and has or has had a history of impairment due to the mental illness that affects his/her ability to function such that the patient is suicidal, has no friends, neglects family, is unable to work or keep a job, is withdrawn to home or room, stays in bed all day, becomes violent, or has even lesser degrees of functioning (Global Assessment of Functioning Scale score of 50 or less). 2 Prescription drug trends are driven by a number of factors including price increases, utilization, mix, the introduction of new products, pharmaceutical advertising, and the increasing number of biotechnology products used to treat chronic conditions. 3 Fiscal constraints are requiring Medicaid officials to seek innovative approaches to delivering quality health care to an increasing number of individuals requiring care for complex and chronic health conditions.
According We conducted a retrospective study of PA exemption and post-PA exemption cohorts to assess the association of Vermont's implementation of a PDL and PA program for behavioral health medications with health care utilization and costs. We evaluated (a) behavioral health medication utilization and drug costs in 3 of the major drug classes, and (b) 2 measures that might capture some of the possible adverse consequences of drug use restrictions: use of high-dose antipsychotic agents and mental health hospitalizations before and after the rescission of the SPMI exemption.
■■ Methods
We conducted a nonconcurrent retrospective cohort study, evaluating 2 time periods in relation to OVHA's rescission of the SPMI exemption. The first time period for this analysis, July 1, 2005 to June 30, 2006 , represented the final 12-month period during which beneficiaries who were designated as SPMI were exempt from PDL and PA requirements for behavioral health medications, hereafter referred to as the PA exemption period. We identified a second 12-month period during which the PDL and PA programs were fully implemented from January 1, 2007 through December 31, 2007, as the post-PA exemption period. Our selection of these time periods allowed for a 6-month wash-out period after rescission of the SPMI exemption. For each of these time periods, we included all beneficiaries with continuous enrollment during the interval. From these eligible populations, we then excluded: (a) persons eligible for Medicare Part D including dual eligibles (because Medicare became the primary payer for pharmaceuticals beginning in January 2006, and the OVHA as secondary payer did not apply the PDL and PA program to these claims); (b) beneficiaries who qualified for pharmaceutical aid from state programs other than Medicaid; and (c) beneficiaries being treated for hemophilia and Hunter's syndrome (because high costs for associated pharmaceutical agents would skew the cost analyses). After the exclusion of beneficiaries, 124,169 Medicaid beneficiaries qualified during the PA-exemption period (Figure 1 ), and 123,449 beneficiaries qualified for inclusion in the post-PA exemption period (Figure 2 ).
Simple descriptive statistics were used to describe the characteristics of the populations in both study periods. Descriptive statistics included means and standard deviations (for continuous covariates) and frequencies (for categorical variables of interest). We compared the 2 time periods for differences in demographic characteristics including age, gender, and race/ ethnicity using data collected by OVHA and contained in the Vermont Medicaid eligibility files.
• Patient is a past or current user of traditional or atypical antipsychotic medication.
• Patient has received chronic therapy with any antidepressant medication (received at least 300 days supply of medication during a 365 day period).
• Patient has received chronic therapy with any central nervous system stimulant medication (received at least 240 days supply of medication during a 365 day period).
• Presence of a Community Rehabilitation and Treatment (CRT) code in eligibility file.
• Patient less than 18 years of age.
SPMI exemption was determined on each pharmacy claim; therefore an overall marker of the SPMI exemption was not a part of a beneficiary's eligibility file, and exemption was determined each time the beneficiary presented a new prescription for a behavioral health medication. Furthermore, the policy stipulated that a beneficiary found to be exempt for any reason other than age would remain exempt as long as he or she continued to meet at least 1 of the SPMI exemption criteria.
14 This inclusive exemption policy gave prescribers continued flexibility in managing the care of these SPMI beneficiaries while allowing the OVHA the ability to implement the new PDL and PA policy to ensure fiscal and clinical responsibility of the overall program. A new initiative was added as part of the PA policy that monitored the use of highdose prescribing of behavioral health medications to ensure that patients did not continue to receive high-dose therapy that offered limited or no clinical benefit. The program and its PDL were authorized by the state legislature in 2002 for implementation in the state fiscal year ending June 30, 2002.
14 Both current and historical OVHA PDLs are available online on the OVHA website (http://ovha.vermont.gov/for-providers/ preferred-drug-list-clinical-criteria). The SPMI exemption to the PDL and PA program was scheduled to end July 1, 2004, but was extended through June 30, 2006 . In response to concerns from the health care community and caregivers, the OVHA permitted beneficiaries using nonpreferred medications prior to the exemption rescission to be "grandfathered" to prevent "destabilization" of therapy. However, lapses in drug therapy of 4 months or longer resulted in the application of the PDL for these beneficiaries. 14 In 2006, the OVHA revised its PDL and PA program to include the previously exempt behavioral health classes of medications, and SPMI patients were then subject to the PDL program requirements.
14 The phase-out of the PA exemption was not implemented in a "hard edit" in the
Behavioral Medication Utilization and Cost Analyses
The next phase of these analyses entailed estimating the prevalence of behavioral medication use and the associated costs to the Medicaid program. For our analyses, we focused on 3 distinct classes of medications that were included in the SPMI exemption: antidepressants, antipsychotics, and anxiolytics/ sedative hypnotics. The OVHA uses the First DataBank (First DataBank, San Francisco, CA) Specific Therapeutic Class (STC) codes to identify drug classes. To identify medications of interest, we used STC codes to identify claims among eligible beneficiaries for antidepressants (e.g., duloxetine, sertraline, and amitriptyline), antipsychotics (e.g., aripiprazole, haloperidol) and anxiolytics/sedative hypnotics (i.e., anti-anxiety medications such as alprazolam; and barbiturate and nonbarbiturate sedative-hypnotics such as zolpidem). After preliminary identification of pharmacy claims using these STC codes, we also completed a text-string search to verify the medications listed in each class identified during the preliminary classification. We estimated utilization rates for overall behavioral health medication at the beneficiary level where the denominator included the total number of eligible beneficiaries within each cohort and the numerator included the total number of beneficiaries utilizing at least 1 behavioral health medication (antidepressant, antipsychotic, or anxiolytic/sedative hypnotic). Similar calculations were completed for each individual drug class, including antidepressants, antipsychotics, and anxiolytics/sedative hypnotics. Differences in the use of behavioral health medications overall and by individual class were compared between the 2 cohorts by frequencies and Pearson chi-square testing.
Because part of the PDL initiative focused on excessive dosing of antipsychotics, we further evaluated differences in the prescription of antipsychotic medications above the daily dose requiring PA (according to OVHA) across the 2 study periods. Utilizing National Drug Codes (NDC), we identified the strength of the antipsychotic medication dispensed and calculated the average daily dose using the number of units dispensed and days supply reported in pharmacy claims (average daily dose = [strength X units] ÷ days supply). We then dichotomized this dose as above or below 125% of the manufacturer's maximum daily dose, as specified in OVHA "dosage guidelines for PA" (aripiprazole ≥ 40 milligrams [mg]; clozapine ≥ 1,125 mg; olanzapine ≥ 50 mg; quietapine ≥ 1,000 mg; risperidone ≥ 10 mg; and ziprasidone ≥ 200 mg) 14 and compared this quantity between the 2 cohorts using Pearson chi-square analysis.
To compare costs for behavioral health medications in each of the cohorts, we analyzed costs paid by the Vermont Medicaid program (not including manufacturer rebates from federal payments and supplemental rebates) after adjusting for inflation utilizing methods developed by the Bureau of Labor Statistics.
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All costs were adjusted for inflation according to the December 2007 Consumer Price Index (CPI) for medical costs in the Boston-Brockton-Nashua area (December, 2007 CPI = 489.8), which was the closest available geographical area to Vermont. 
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Selection of Beneficiaries for PA Exemption Cohort
Beneficiaries excluded for dual eligibility in Medicaid and Medicare n = 38,253 (20.9%)
Beneficiaries enrolled only in Medicaid n = 144,400
Beneficiaries excluded for enrollment in other OVHA programs n = 20,228
Beneficiaries with claims paid only by Medicaid n = 124,172
Beneficiaries excluded with hemophilia (n = 3) Beneficiaries excluded with Hunter's Syndrome (n = 0) Eligible PA exemption cohort n = 124,169
For each month during the study period, we identified the CPI for medical care costs in the Boston-Brockton-Nashua Area (e.g., CPI = 456.7 for June 2006). We then determined the percent inflation by dividing the CPI for December, 2007 by the CPI for each month during the study period. Costs within each month were then multiplied by this factor to adjust the costs for inflation. Within each cohort, we calculated per member per month (PMPM) costs for all pharmaceuticals (including behavioral health medications), for nonbehavioral health medications, for behavioral health medications overall, and for each of the 3 classes of behavioral health medications. We then compared costs across the 2 cohorts utilizing t-tests.
Behavioral Health Hospitalizations
Finally, as shifts in drug utilization patterns may affect behavioral health hospitalizations, we assessed rates of hospitalization between the 2 cohorts. We identified all hospitalizations for each study period where a mental health disorder (bipolar disorder, depression, schizophrenia, personality disorders, anxiety disorders, and other mental health disorders such as delusional disorders and pervasive developmental disorders) was listed as the principal diagnosis on the facility claim (Table  1) . Inpatient hospitalizations were identified using a unique claim type code present in the Vermont Medicaid database. The claim type code for inpatient claims includes hospitalizations at general hospitals, freestanding psychiatric hospitals, and state mental health hospitals. We then compared the proportions of inpatient hospitalizations from each study period using Pearson chi-square testing. All statistical tests were performed using an a priori 
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Selection of Beneficiaries for Post-PA Exemption Cohort
Beneficiaries excluded for dual eligibility in Medicaid and Medicare n = 34,892 (19.9%)
Beneficiaries enrolled only in Medicaid n = 140,667
Beneficiaries excluded for enrollment in other OVHA programs n = 17,213
Beneficiaries with claims paid only by Medicaid n = 123,454
Beneficiaries excluded with hemophilia (n = 4) Beneficiaries excluded with Hunter's Syndrome (n = 1) Eligible post-PA exemption cohort n = 123,449 
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Users of Behavioral Health Medications
There were 4,374 beneficiaries who received 1 or more atypical antipsychotics in the PA exemption period versus 4,586 beneficiaries in the post-PA exemption period ( Table 4) . The proportion of beneficiaries who received 1 or more highdose atypical antipsychotics that would have required a PA (for receipt of average daily dosing greater than the maximum established by OVHA) decreased from 3.1% (n = 134) in the PA exemption period to 2.2% (n = 101) in the period after discontinuation of the PA exemption (P = 0.011). Among the 6 individual atypical antipsychotics, the proportion of beneficiaries who should have received a PA for high-dose therapy declined significantly in the post-PA exemption period for aripiprazole, clozapine, and risperidone (Table 4) .
Overall costs for pharmaceuticals increased from $82. Table 5 ). The costs for 3 classes of behavioral health medications increased by only 2.1% in the post-PA exemption period compared with the PA exemption period (from $12.76 to $13.03 PMPM), and therefore accounted for a smaller proportion of total pharmacy spending in the post-PA exemption period (21.4%) compared with the PA exemption period (23.1%).
The 9.9% increase in PMPM spending for all drugs and the 2.1% increase in PMPM spending for the 3 classes of behavioral health drugs were attributable to lower costs per pharmacy claim while utilization of behavioral health medications increased minimally. For all pharmaceuticals, the average cost per claim declined by 4.0% from $71.04 to $68.21 (Table 5 ). For the 3 classes of behavioral health drugs, the average cost per claim declined by 12.9%, from $94.05 to 2-tailed alpha level of 0.05, and all analyses were performed using SAS statistical software (Version 9.1.3, SAS Institute Inc., Cary, NC).
■■ Results
The final study sample in the PA-exemption period ( Table 2 ). The study population was predominantly younger than 18 years of age (54.9% PA exemption period, 53.0% post-PA exemption period). Therefore, by definition, more than 50% of the population during the PA exemption period qualified for the SPMI exemption by age alone. The majority of beneficiaries were female (53.8% of beneficiaries were female during both time periods). Race and ethnicity were also equally distributed in the 2 periods; however, a large portion of beneficiaries were missing race/ethnicity information during both study periods (> 42%).
The use of any behavioral health medication rose from 17.8% in the PA exemption period to 19.2% in the post-PA exemption period (P < 0.001), a relative increase of 7.9% (Table  3) . Utilization increased for each of the 3 sub-classes of behavioral health medications in the post-PA exemption period compared with the period in which the PA exemption was in effect, from 3.6% to 3.8% of beneficiaries who received antipsychotics P = 0.005), from 14.4% to 15.4% of beneficiaries who received antidepressants (P < 0.001), and from 6.4% to 7.5% of beneficiaries who received anxiolytics/sedative hypnotics (P < 0.001). 
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TABLE 4
Beneficiaries Exceeding OVHA Atypical Antipsychotic Daily Dose Limitations a health classes of drugs was relatively stable at 0.14 claims PMPM in the PA exemption period and 0.16 claims PMPM in the post-PA exemption period, including essentially no change in the antidepressants, from 0.08 claims PMPM to 0.09 claims PMPM, and no change in the antipsychotics and the anxiolytics/sedative hypnotics, both 0.03 claims PMPM in both study periods (Table 5) .
Regardless of study period, antipsychotics accounted for the largest proportion of spending on the 3 classes of behavioral medications, followed by antidepressants. In the PA exemption period, antipsychotics accounted for 12.0% of total pharmacy costs ($9,866,726 of $82,469,957) and antidepressants for 9.7% of total pharmacy costs ( The decline in the average cost per pharmacy claim helped suppress the effects of increased utilization in the post-PA exemption period for all drugs including the behavioral health drugs. Spending declined by 13.8% for antidepressants in the post-PA exemption period (from $5.36 to $4.62 PMPM), but increased by 11.1% for antipsychotics (from $6.64 to $7.38 PMPM) and by 32.5% for the anxiolytics/sedative hypnotics (from $0.77 to $1.02 PMPM). Utilization of the 3 behavioral 
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Utilization and CPI-Adjusted Medication Costs
that allowed certain beneficiaries with "severe and persistent mental illness" to be exempt from the initiative. All covered beneficiaries in the state of Vermont were subject to the use of a PDL after the SPMI exemption was phased out in June 2006, and thus if the implementation of the PDL was effective, changes in utilization and costs should be evident following the phase-out of the exemption. Our study is important because evaluation of public programs is imperative to ensure that health care initiatives maintain quality while being costeffective and use available resources efficiently.
Since a large portion of the population qualified for exemption from the implementation of the PDL, it is not surprising that costs for behavioral health medications continued to escalate after implementation of the PDL. However, our analysis shows only a modest 2% increase in PMPM costs for behavioral health medications, while PMPM costs increased 12% for all other pharmaceuticals following the phase-out of the PA exemption. This suggests that the implementation of a PDL with a corresponding PA process may be an effective tool for managing cost increases without adversely affecting utilization of target drugs in a publicly funded pharmaceutical assistance program. Equally important was the relatively stable utilization of behavioral health medications between the 2 time periods, indicating that the implementation of the PDL may be shifting prescribing towards more cost-effective medications while not deterring medication prescribing as warranted for mental health conditions. Our analyses also indicated that hospitalizations and high-dose prescriptions of antipsychotic medications did not increase in the period after elimination of the PA exemption for out, the cost of antipsychotics increased by approximately $1,050,000, and the cost of anxiolytics/sedatives increased in this time period by approximately $363,000. However, during this time period, the cost of antidepressants decreased by approximately $1,136,000. Spending on all medications other than behavioral health medications rose by approximately $7.35 million, and total pharmaceutical spending rose by approximately $7.62 million (9.2%) in the post-PA exemption period compared with the PA exemption period.
Results of the analyses of inpatient hospitalizations attributable to behavioral health disorders are presented in Table  6 . Overall, during the PA-exemption period, there were 491 (44.7%) fewer mental health inpatient hospitalizations in the post-PA exemption period (n = 608) compared with the PA exemption period (n = 1,099). The unique count of beneficiaries with any mental health hospitalization (at least 1 hospitalization for depression, schizophrenia, bipolar disorder, personality disorder, or other mental health disorders) decreased from 0.64% (n = 799) to 0.37% (n = 461; P < 0.001). The rates of hospitalization for 5 of the 6 specific mental health diagnostic categories were significantly lower in the period after removal of the PA exemption compared with the period of the PA exemption (Table 6 ).
■■ Discussion
We conducted a retrospective cohort study to quantify the effect of a managed care initiative to promote the costeffective utilization of behavioral health medications and services. Rather than directly evaluating the effect of program implementation, we focused on the phase-out of an exemption 
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Limitations
Foremost among the limitations of this study, we did not include a comparison group from another state, but rather used a pre and post design. As a result, we cannot differentiate the effect of extraneous changes in the marketplace from the effect of rescission of the PA exemption for SPMI. However, apparent differences between the population covered in the state of Vermont's Medicaid program and other state Medicaid programs would make selection of a valid comparison group problematic even if one were available.
Second, our study is a real-world analysis of a managed care policy change, and we do not know the proportion of the study cohorts that was affected by the PA exemption. We do know that the proportion affected by the exemption was greater than 50% of the cohort samples by age alone.
Third, our analyses were restricted to the costs paid to pharmacies by the OVHA as recorded in pharmacy claims databases. We were unable to account for manufacturer rebates that have been negotiated by OVHA, and thus the true costs to the Medicaid program may be overstated. In addition to federal rebates, Vermont participates in a multistate pool for supplemental rebates with Michigan, Alaska, Nevada, New Hampshire, Hawaii, and Minnesota.
12 Drug manufacturer rebates are significant in Medicaid pharmacy programs, 27 but we have no reason to believe that rebate revenues as a proportion of total spending for mental health drugs would have differed between the 2 time periods in the present study. Although not broken out by drug class, the state of Vermont reported that federal rebates were about 27.1% of total pharmacy spending in the state's fiscal year 2008, plus an additional 4.7% in supplemental rebates. 28 Fourth, we are unable to ascertain the effect of "grandfathering" on costs and utilization. Prior to rescission of the PA exemption, behavioral health medication users were grandfathered to prevent "destabilization."
14 New users and beneficiaries who had lapses in treatment greater than 4 months became subject to the PDL upon implementation of the rescission. 14 This decrease may have resulted from greater adherence to the PDL, although an analysis of this association is beyond the scope of the present study.
Fifth, because we did not have a comparison group from another state, we could not ascertain the effects of increased awareness and attention to the relationship between antipsychotic use and a higher prevalence of other disorders such as metabolic syndrome. [29] [30] [31] 18,20 A multisite study by Leff et al. (2005) concluded that enrolling highuse Medicaid beneficiaries in behavioral health managed care programs (e.g., behavioral health "carve-outs") did not seem to pose any short-term, large-scale negative consequences, such as an increase in the utilization of intensive inpatient mental health services.
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Research by Soumerai et al. indicated that managed care restrictions could have a negative impact on Medicaid subpopulations.
22-26 A much-referenced study by Soumerai et al. (1994) found reductions in the use of behavioral health medications and increased use of mental health services following the implementation of a 3-prescription monthly payment limit on psychotropic drugs and acute mental health care in noninstitutionalized beneficiaries with acute schizophrenia.
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A more recent (2008) analysis concluded that the initiation of PA for nonpreferred antipsychotics in West Virginia and Texas decreased the market share of these agents by 13.9% and 2.6% respectively after 2 years but was not associated with significant reduction in pharmacy reimbursements in either state.
Authors characterized by obesity, hypertension, dyslipidemia, hyperuricemia, and diabetes, 29 and people with this constellation of risk factors have a higher risk for cardiovascular and/or all-cause mortality. 31 Therefore, patients taking antipsychotic medications might have higher overall drug costs than the rest of the Medicaid population due to this association. In fact, a cross-sectional observational study of adult Medicaid beneficiaries found that the presence of any psychiatric diagnosis significantly increased total health care costs by over 200% ($3,121 per year to $6,995 per year). 32 Heightened awareness of the metabolic syndrome may have led to a reduction in the use of these medications independent of the phase-out of the SPMI exemption. Recent research has added further confirmation of this association. 32 Sixth, we did not explore the reasons for the reduction in average drug cost per pharmacy claim for the 3 mental health drug classes combined, and for the antidepressants in particular, in the period after elimination of the PA exemption. One obvious reason is greater adherence to the PDL including the use of more first-line therapy including generic antidepressants such as citalopram, paroxetine, and sertraline (which first became available by generic name in June 2006).
■■ Conclusion
Many states such as Vermont have introduced managed care initiatives in their publicly funded health care programs in an attempt to maintain quality and restrain cost increases. The exemption of behavioral health medications from PA for Medicaid beneficiaries with SPMI was implemented in Vermont in response to criticism about the possible adverse effects on a "vulnerable" population. Phase-out of the PA exemption was completed in June 2006, but current users of behavioral health medications continued to be "grandfathered" until a lapse in drug therapy of 4 months or longer occurred. Therefore, the phase-out of the PA exemption provided an opportunity to analyze the effect of behavioral health managed care in this Medicaid population. The growth of PMPM cost for behavioral health medications, which represented 21%-23% of total pharmaceutical costs, was small compared with the increase in PMPM costs for nonbehavioral health medications. Secondary analyses of 2 quality measures, the percentage of beneficiaries who were hospitalized with mental health diagnoses and highdose prescribing of antipsychotics, declined after removal of the PA exemption. Despite the PA requirement, utilization of behavioral health medications PMPM remained stable, and there was a decrease in the average prescription cost for the behavioral health medications, particularly antidepressants.
DISCLOSURES
This research was conducted in a university setting without external funding.
Simeone designed the study with the assistance of Quilliam. Marcoux collected the data, and the 3 authors shared in data interpretation. Simeone wrote and revised the manuscript with the assistance of Marcoux and Quilliam.
